Objectives The proportion of Down's syndrome pregnancies detected prenatally in England and Wales is lower in younger mothers than in older mothers. This paper examines the reasons for this apparent age inequality. Methods We used data from the National Down Syndrome Cytogenetic Register (NDSCR) to examine the time trend of the proportion of Down's syndrome pregnancies diagnosed prenatally according to maternal age over the years 1989-2004 in England and Wales. Results A lower proportion of younger mothers had their Down's syndrome pregnancy detected prenatally than older mothers; however, this gap has been closing over time. For example, for mothers under 25 years of age only 13% of Down's syndrome pregnancies were detected prenatally from 1989 to 1992, with this figure rising to 34% in 2001-2004, compared with proportions of 74% in both periods for mothers over 44 years of age. A lower uptake of screening among younger women could not explain these differences. The differences in detection rates of the screening methods according to maternal age, particularly of the older screening tests, could account for these differences.
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Conclusions The closing gap between the proportions of younger and older women having their affected pregnancy prenatally diagnosed is a confirmation of the improvement of screening methods over time.
INTRODUCTION

P
renatal screening for Down's syndrome using the triple test and double test was introduced in England and Wales shortly after 1988. We use the National Down Syndrome Cytogenetic Register 1,2 (NDSCR -hereafter called the Down syndrome register) to examine the proportion of Down's syndrome pregnancies detected prenatally in England and Wales between 1989 and 2004. The proportion detected prenatally was higher in older women than in younger women. This paper examines the reasons for this apparent age inequality.
METHODS
One aim of using the Down syndrome register is to monitor the effectiveness and availability of the prenatal diagnostic genetic services. The Down syndrome register currently holds anonymous data on over 20,000 cases of prenatally or postnatally diagnosed Down's syndrome occurring in England and Wales from 1 January 1989 to 31 December 2004. The information held is derived from all clinical cytogenetic laboratories in England and Wales, which are requested to send a completed form for each diagnosis of trisomy 21 and its variants. The form contains details of the date, place of and indications for referral, maternal age, and family history. Most laboratories send a copy of this form to the referring physician for confirmation and completion. The outcome of the pregnancy is requested for all cases diagnosed prenatally, but may not be known for several months. By comparing the Down syndrome register data with that from the Office for National Statistics (ONS) using capture-recapture techniques, it is estimated that its ascertainment is at least 93% complete. However, this may be an underestimate, as the matching of anonymous cases may fail due to lack of sufficient information. Also, there is evidence that some of the 'cases' notified to ONS were not cytogenetically confirmed. We here use the Down syndrome register data to examine the time trend of the proportion of Down's syndrome pregnancies diagnosed prenatally according to maternal age over the years 1989-2004.
RESULTS AND DISCUSSION
The proportion of Down's syndrome pregnancies detected prenatally increased from 30% in 1989 to around 60% from 2001 onwards ( Figure 1 ). The greatest increases occurred from 1989 to 1994, which corresponds to the introduction of prenatal screening tests for Down's syndrome, based on maternal serum markers and/or fetal ultrasound findings. The increases from 1994 onwards are partly due to the newer screening tests being more powerful. For example, one of the first serum tests used, the double test, has a detection rate of only 75% for a 6.7% false-positive rate compared with a detection rate of 83% for a 3.4% falsepositive rate for the more recent Combined test at a midtrimester cut-off of 1:200 (Table 1) . [3] [4] [5] Figure 2 shows that the proportion of Down's syndrome pregnancies detected prenatally varies according to maternal age and year of diagnosis. The proportions of prenatal diagnoses increased over all maternal ages except from for mothers over 40 years of age, and the increases in younger mothers are the greatest. For example, for mothers under 25 years of age, only 13% were detected prenatally from 1989 to 1992, and this figure increased to 34% in 2001-04. The biggest increase in the youngest age groups occurred during the periods 1989-1992 and 1993-1996, which coincided with the period of introduction of screening tests, and some of the variation in age in the early years is likely to be due to the lack of screening among younger mothers. However, younger mothers were still less likely than older mothers to have a prenatal diagnosis in 2001 Year of diagnosis One possible explanation for the continuing age gradient is that older women are more likely to have their Down's syndrome pregnancy detected prenatally as they are more likely to have been screened for Down's syndrome or else to have a diagnostic test for Down's syndrome due to their age, and that younger women are less likely as they are less likely to be screened for Down's syndrome and would be unlikely to request a diagnostic test for Down's syndrome. This may be the explanation in the early years of the data when screening was just being introduced, and prior to screening there were very few reasons for a prenatal diagnosis to be made among younger women. However, for this to be the reason in 2001-2004, women 30-34 years of age (usually considered low risk) would have to be 50% more likely to have screening than women under 25 years of age and women 35-39 years of age would have to be over twice as likely to have screening than women under 25 years of age, both scenarios being unlikely with screening generally being offered to all women regardless of age. There is also evidence that this was not the case prior to 2000. In 110,180 pregnancies from four East London hospitals from 1990 to 1999, the proportion of women under 37 years who had had either a serum screening test or a diagnostic test without serum screening was actually slightly higher than that for women 37 years of age and older (59% compared with 55%). 6 If these results are representative of the whole country, and there is no reason to think that they are not, there must be another explanation.
A more likely explanation is that the detection rate at a given risk cut-off increases with maternal age. Table 1 shows the detection rates and false positive rates for fixed risk cutoffs and illustrates how age affects the detection rates of the screening tests. [3] [4] [5] The largest differences in detection rates according to maternal age are for the earliest developed serum tests. For the double test, only 52% of affected pregnancies in women under 25 years of age would be detected, compared with over 98% for women over 44 years of age. The newer tests including nuchal translucency measurements have much higher detection rates, and maternal age is less influential. For example, for the Integrated test, the detection rate for women under 25 years is 79%, compared with 96% for women over 44 years of age. This is reflected in Figure 2 -the gap between the proportion of younger and older women having their affected pregnancies detected prenatally is decreasing consistently over the years of the data collection. All the tests have detection rates between 95 and 96% for women over 40 years of age and therefore this would explain why no increases have been observed in this age group.
It is unlikely that our results are due to younger women being more likely to have the newer, more effective screening tests than older women (which would also explain the decreasing age gradient). In general, screening services offer all women, regardless of their age, the same screening tests.
Unfortunately, the Down syndrome register has not in the past had information on whether women with postnatal diagnoses had been screened, and, if so, what the results had been. An additional question has recently been added to the Down syndrome register form to enable us to better address these issues in the future.
CONCLUSION
At a given risk cut-off level, the detection rate (and falsepositive rate) is higher among older women and, therefore, screening tests are more powerful for older women. This would explain why the proportion of Down's syndrome pregnancies detected prenatally is higher for older mothers than younger mothers; a lower uptake of screening in younger women has not been observed and could not account for the magnitude of the difference in proportions. With the advent of more effective screening tests, the gap in proportions of Down's syndrome pregnancies detected prenatally in older and younger mothers is expected to decrease even further.
